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ADVERTISEMENT.

THE Tables, comprised in this volume, have been very

carefully compared with the best English and French

Tables; and they will be found, it is believed, not inferior,

in point of correctness, to any similar Tables in use.

Prefixed is a short introduction, explanatory chiefly

of the methods of using them.

For information respecting the theory and construc-

tion of logarithms, the student is referred to LACROIX'S

ALGEBRA, (Cambridge translation,) to SMYTH'S ALGEBRA,

and to the more extended English and French treatises.

BOSTON, MAY, 1830.
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UNIVE

INTRODUCTION.

OF LOGARITHMS.

THE LOGARITHMS of numbers are the exponents of the different powers
to which a constant number must be raised, in order to be equal to those

numbers; the principles, therefore, which apply to exponents in general,

apply to logarithms. Hence, to multiply numbers, add their logarithms ;

to divide, subtract the logarithm of the divisor from that of the dividend;

to raise a number to any po\uer, multiply its logarithm by the exponent of
that power ; and, to extract the root of a number to any degree, divide its

logarithm by the number which denotes the degree of that root.

The constant number upon which the tables iu common use are^Con-

structed, and which is called the base of the tables, is 10. The logarithm
of 1 or 10, is

; that of 10 or 101
,

is 1
;

that of 100 or 102
,
2

;
that of

1000 or I'O
3

, 3, &c
; also, the logarithm of .1 or ICT1

,
is 1

;
that of .01

or 10~2
, 2; that of .001 or 10~3

, 3, &c : hence, the logarithms of

the intermediate numbers, will consist of whole numbers and fractions, or

of fractions only, if the number be greater than 1 and less than 10.

The whole number is called the characteristic or index of the logarithm ;

and, if positive, is always less by one than the number of places of integers

in the corresponding number
; but if negative, it is equal to the number of

places by which the first significant figure of its corresponding decimal is

removed from the place of units
; or, universally, the characteristic of a

logarithm marks the place of the first significant figure of its corresponding
number from the place of units. It is evident, moreover, that as the log-

arithms of numbers, which are tenfold, the one of the other, do not differ

except in their characteristics, it is sufficient that the tables contain the

fractional parts only of the logarithms. There is, indeed, a decided ad-

vantage in excluding the characteristic ; since, for example, the logarithm

,of 20, which equals 1. 3010300, (the fractional parts of the logarithms

being always expressed in the tables by decimals,) becomes, by increasing
its characteristic successively by 1, that of 200, 2000, 20000, &c; or by
diminishing its characteristic in a similar manner, that of2, .2, .02, .002, &c.

To FIND THE LOGARITHM OF A NUMBER.

1. If the given number be entire, and less than 100, find it in one of the

columns, marked No. in the small table of the logarithms of numbers, and

directly on the right will be found its logarithm ; thus, the logarithm of 67
is 1.8260748.

2. If the number consist of three figures, whether entire, mixed, or

decimal, find it in the first column of the larger table, and in the next col-

umn on the right will be found the decimal part of its logarithm, to which

prefix the proper characteristic. If the number consist of four figures,
find the first three in the first column, and the fourth at the top, and the

corresponding logarithm, with the exception of the characteristic, will be



found on a line with the first three, and directly below the last. Thus, the

logarithm of 4783 is 3.6797004. That of 5159 is 3.7125655.
3. If the given number contains five or more places, its logarithm may

be found in the following manner. Suppose the logarithm of 698262 be

required. First, find the logarithm of 698200= 5,8439798, which does
not differ from that of 6982, except in the characteristic*

;
then find the

logarithm of 698300= 5.8440420. The former is evidently less, and
the latter greater, than the logarithm of 698262. The difference of the

numbers 698200 and 698300, is 100, and the difference of their loga-

rithms, found in the column marked Dif. is .000622
;
the difference of

the numbers 698200 and 698262, is 62 : wherefore, if for an increase of

the number by 100, the logarithm increase by .000622, for an increase

of the number by 62, the logarithm ought to be increased by -^ of

.000622= .0000386
; this, added to the logarithm of 698200, gives

5.8440184, the logarithm required.* In like manner, the logarithm of

8734,583 is that of 8734000, increased by T
6~7 of the difference between

the logarithms of 8734000 and 8735000.
This process of finding the logarithms of large numbers supposes that

they increase in the same ratio as their numbers, which is not strictly true,

though sufficiently near the truth for general practice. It may be remarked,

however, that these ratios approach that of equality, the larger the num-

bers, and the less they differ from each other.

4. If the given number be a fraction, since a fraction represents the di-

vision of the numerator by the denominator, its logarithm will be found by
subtracting the logarithm of the denominator from that of the numerator.
But the logarithm of 1 being 0, that of a fraction less than unity, will be

negative.

"

Thus, the logarithm of = 0.3010300 0.4771213=
0.1760913 : or the characteristic only may be made negative by adding

to the logarithm of the numerator 1+ 1
, 2+2, &c, which does not

alter its value, and then subtracting from the positive part the logarithm of

the denominator. By this method, the logarithm of| = 1+1 . 3010300

0.4771213= 1.+8239087 ; or, as it is usually written, T.8239087,
the sign being placed over the characteristic

;
and this expression re-

duced, will be the same as that first obtained.

But the logarithm of a fraction is susceptible of a different and more

convenient form. If to the logarithm 1.8239087 we add 10, (or, which
amounts to the same thing, add 10 to that of the numerator, previously
to subtraction,) it becomes 9.8239087. Now this form is perfectly con-

venient for use, and will produce no confusion, if we recollect that this

logarithm is too great by 10.

To apply this method to decimal fractions, observe, for example, that

the logarithm of .2=1.3010300; that of .02 = 2.3010300; that of

,002= 3.3010300, &c
; then, increasing the characteristics, each by

10, we have the logarithm of .2= 9.301 0300
;
that of .02= 8.3010300

;

that of .002 = 7.3010300. Hence, the logarithm of a decimal fraction

*As the differences in the column of differences do not always correspond exactly to

the differences of all the successive logarithms in the line against which they are placed ;

when great accuracy is required, it may be necessary, particularly in tke first part of the

able, to take the difference between the two tabular logarithms.



does not differ from that of a whole number consisting of the same figures,-

except in its characteristic, which, in this form, is always 10, wanting as

many units as are equal to the number of places by which the first signifi-

cant figure of the decimal is removed from the decimal point. But it

must be recollected that these logarithms are each too great by 10
; and,

consequently, that in those operations in which they may have been used,

if the resulting logarithm contains tens, these tens must be discarded. Sup-

pose, for example, it were required to raise .2 to the second power. The

logarithm of .2 = 9.3010300; this multiplied by 2 gives 18.6020600;
from which if 10 be subtracted, we have 8.6020600, the logarithm of .04.

5. Having a logarithm, to find its corresponding number. Look in

the table for the decimal part of the logarithm^and against it in the

column marked No. will be found the first threap and, directly above

it in the upper space, the fourth
figure^

of the nurrTber required, the order

of units being determined by tfre"'l!Tiaracteristic. Suppose the given

logarithm/~37$332457"7 the corresponding number is 2154/ Had the

characteristic been 3^the number would have been 215400. Had it

been 2, or 8, (10 having been added,) the number would liave been

.02154.

6. If the decimal part of the logarithm be not found exactly in the table,,

the method of obtaining the number will be the reverse of that in Art. 3.
"**

Suppose the given logarithm is 5.734300.3 ;
the next less logarithm^

corresponding to the number 542300, is 5.7342396.; the next greater

logarithm, corresponding to the number 542400, is 5.7343197.

difference of these logarithms is .0000801, and the difference of their

corresponding numbers 100; the difference between the less logarithm
and that given, is .0000607 ; wherefore j"of 100 = 74.5 is t6 be adcled

to 542300, which gives 9^*2374.5, the number required.
7. If a logarithm be wholly negative, or with a negative' characteristic

only, its corresponding number is a fraction ;
10 therefore is to be added,

then the difference between the positive and negative parts taken, and the

remainder is the logarithm of the number required.

Suppose the given logarithm 0.8440570. Add 10 and reduce, and

the log. becomes 9.1559430, the number corresponding to which is .1432,

8. Arithmetical Complement. Suppose it were required to divide 75

by 15 ;
the result would evidently be the same if 75 were multiplied by -fj ;

instead, therefore, of subtracting the logarithm of 15 from that of 75, we

may add to the latter the logarithm of Jy. The logarithm of TV= log.
of 1 log. of 15

;
but the logarithm of 1, being 0, may be expressed by

1-f-l ,
2 -f- 2, &c. or, as is usually done for the sake of uniformity, by

1 -(-10 ; and in the operation, the 10, provided we subtract 10 after-

wards, may be omitted. This logarithm is called the arithmetical comple-
ment of the logarithm of 15. The arithmetical complement of the logarithm

of a number is therefore found by subtracting the logarithm of that

number from 10.

The logarithm of 15= 1.1760913, which subtracted from 10, leaves

8.8239087, the arithmetical complement of the logarithm of 15 f this added
to the logarithm of75= 1.8750613, gives 10.6989700; subtract 10, and

the remainder is 0.6989700 the logarithm of 5. It will readily be perceived



from the foregoing example, that when a question involves several mul-

tiplications and divisions, the whole may be performed by the addition of

logarithms*

TABLE OF LOGARITHMIC SINES, &LC.

^This table contains the logarithms of those numbers which express the

values of the sines, tangents, &c., to degrees and minutes, radius being
considered 10 000000 000, the logarithm of which is 10.*

It is to be observed that any angle and its supplement, or what it wants

of 180, have the same sine, tangent, &c., and that the sine, tangent, and

secant of any angle are the same respectively as the cosine, cotangent
and cosecant of its complement, or what it wants of 90. Thus the sine

of 24== sine of 156 = cosine of 66 = cosine of 114.
1. To obtain the logarithmic sine, tangent, $r, to an arc or angle con-

taining degrees and minutes. If the number of degrees be less than 45
and greater than 135, find the degrees and name, sine, cosine, &c, at the

top of the page, and the minutes in the column of minutes directly below
the degrees ; but if the number of degrees be greater than 45 and less

than 135, find the degrees and name at the bottom 5
then on a line with

the minutes, and below or above the name, as the case may be, will be

found the logarithmic sine, cosine, &c., required. For example, the sine

of 25 33' = 9.6347780
; tangent of 146 35' = 9.8194096.

2. If the given^angle contain degrees, minutes, and seconds, take frac-

tional parts of the difference, found in the column of differences, as was
done in finding the logarithms of large numbers, and add these fractional

parts to the logarithmic sine, &c, corresponding to the degrees and minutes

only, or subtract them from it ; adding when
^he logarithmic sines, &ic,

increase as the angles increase, and subtracting when they diminish as the

angles increase. To find, for example, the sine of 15 12' 13". The

logarithmic sine of 15 12' = 9.4186148. To this add of .0004647= .0001007, which gives 9.41 87155,= the sine of the angle required.
To obtain the cosine of 31 16' 12". The cosine of 31 16' =

9.9318447. From this subtract f = of .0000768, which gives

9.9318294, the cosine required.
3. To obtain the degrees, minutes, and seconds, corresponding to any

given logarithmic sine, cosine, fyc. If the logarithmic sine be found exactly
in the table, the degrees will be seen at the top or the bottom, according
as the denomination sine, he, is found at the top or the bottom, and the

minutes in the column of minutes, directly below or above the degrees,
and on a line with the given sine, &c. Thus, let the log. sine be

9.8345948
; the corresponding angle will be 43Q 6', or its supplement

136 54'.

If the logarithmic sine, &LC, be not contained exactly in the table, find

the next greater, and the next less, and observe the difference between
them in the column of differences

;
then take the difference between the

given logarithmic sine, &c., and that which corresponds to the less number
of degrees and minutes; make the former of these differences the denom-

inator, and the latter the numerator of a fraction
;

this fraction will express
the part of 1' or 60", which is to be added to the less number of degrees
and minutes. Given the logarithmic sine = 9.4593734. The next less,



Corresponding to 16Q 44' is 9.4592684; the next greater, corresponding

to 16 45', is 9.4596884; their difference, .0004200. The difference

between the given sine and that of 16 44', is .0001050; consequently
050 ^ j. Of 6o" = 15", added to 16 44', gives 16 44' 15", the angle

required.
On the first page of the tables will be found a table of logarithmic sines,

&c, to the points and quarter points of the compass, the use of which is in

all respects the same as that of the table just described.

TABLE OF NATURAL SINES.

This table contains the numerical values of the sines and cosines to

every degree and minute of the quadrant, expressed in decimals, radius

being considered equal to unity. It is evident that these values may be

adapted to any other radius. For instance, if radius be supposed equal to

10 000 000, these values will be integers. The method of finding the

sine, or cosine corresponding to any given number of degrees, minutes,

and seconds, and the reverse, in this table, is simnar to that given for

finding logarithmic sines, &c. except that if the angle exceed 90, we
first find its supplement, and then the sine or cosine of this supplement.

It is to be observed, however, that if the denomination and degrees are

found at the top of the page, the minutes must be sought in the column

on the left
;

if at the bottom, in the column on the right.

Example 1. Sine 19 25'= .3324355.
" 2. Sine of 159 30' = sine 20 = .3502074.

j?'

TABLE OF MERIDIONAL PARTS.

This table contains, in geographical miles, the values of meridional arcs,

to degrees and minutes, according to the principles of Mercator's chart.

The method of using it will be sufficiently illustrated by the following

examples.
1. Required the meridional parts for 12 15'. Look for the degrees

at the top or bottom of the page, and the minutes in the column on the

right or left, and below or above the former, and opposite the latter, will

be found, 741, the meridional parts required.
2. Required the meridional difference of latitude between Washington,

in latitude 38 53', N., and Boston, in latitude 42 23', N.
Latitude of Boston 42 23'. Meridional parts 2813
Latitude of Washington 38 53'. Meridional parts 2536

Meridional difference of latitude 277
3. Required the meridional difference of latitude between New York,

in latitude 40 42' N., and Buenos Ayres, in latitude 34 37' S.

Latitude of New York, 40 42' N. Meridional parts 2678
Latitude of Buenos Ayres, 34 37' S. Meridional parts 2216

Meridional difference of latitude 4894
It is to be observed that when the two places are on the same side of

the equator, the meridional difference of latitude is equal to the difference
of the meridional parts corresponding to the latitudes

; but, when the places
are on opposite sides of the equator, that it is equal to the sum of these parts.
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TABLE OF DIFFERENCE OF LATITUDE AND DEPARTURE",
OR TRAVERSE TABLE.

This table contains the difference of latitude and departure, to points,

quarter points, and degrees of the quadrant ; and though concise, furnishes

results equally accurate with those obtained from more extended table?.

The distances, from 1 to 10, will be seen at the top and bottom of the

table, and, when necessary, they may be considered as tens, hundreds,
thousands, &tc

;
in which case the corresponding difference of latitude

and departure are to be increased in the same ratio. Moreover, if the

course be found on the left, the denominations, Lat. and Dep. are to be

sought at the top of the page ;
if on the right, they are to be sought at the

bottom
; then, on a line with the course, and directly below or above the

distance, will be found the corresponding difference of latitude and depar-
ture.

Examples. 1. Let the course be 34, and distance 9; the correspond-

ing dif. lat. is 7.4613, and dep. 5.0327.

2. Let the given distance be 3256, and course 31.
The dif. lat. for 3000= 2571.5 Dep. 1545.1
" " " " 200= 171.43 " 103.01
" " " " 50= 42.858 " 25.752
" " " " 6 = 5.1430 " 3.0902

Dif. lat. required, 27909310. Dep. 1676.9522

Tt is to be observed that when the given distance, as in the last exam-

ple, consists of units of different orders, the difference of latitude, or de-

parture required, is the sum of the differences of latitude, or departures,

corresponding to the several parts of this distance.

TABLE OF MEAN ASTRONOMICAL REFRACTIONS, AND THE
SUN'S PARALLAX.

This table contains refractions for every degree of altitude or zenith

distance, when the barometer is at 30 inches, and Fahrenheit's thermom-
eter at 55, or when the barometer is at 29.6, and thermometer at 50 ;

with the corresponding variations for y^ of an inch in the barometer, and

20 degrees of the thermometer. Its use will be readily understood from

an example, if it be recollected that refraction is increased by cold and

greater density, and diminished by heat and greater rarity.

Let the refraction be required for the apparent altitude 50, when the

barometer is at 30.2 inches, and the thermometer at 60. The mean
refraction for the altitude 50 is 0' 48" .1

;
the variation for T

9
T inch of

the barometer, is I"A, f of which is 0".3 ; this, as the barometer is

above 30 inches, is to be added to the mean refraction
;
the variation for

20 of the thermometer is 2",2 ;
for 5, therefore it is 0",55, which, as

the thermometer is higher than 55, is to be subtracted ; consequently,

48". 1 + 0".3 0".55 = 0' 47".85, the refraction required.
Connected with the table above described, will be seen the sun's

parallax ;
and on the first page of the tables, a table of the miles and parts

of a mile in a degree of longitude, at every degree of latitude ;
but the

use of these will be sufficiently manifest without explanation.
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